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Applicants: Benjamin E. Reubinoff, et al. Examiner: J. T. Woitach 
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Filed: November 9, 1999 Docket: 13164 

For: EMBRYONIC STEM CELLS 

Commissioner for Patents 
Alexandria, VA 22313-1450 



DECLARATION OF MARTIN F. PERA UNDER 37 C.F.R. S1.132 



Sir: 

1. Martin F. Pera, hereby declare as follows: 

L I am one of the co-inventors named in the above-identified appHcation ("the '164 
application). 

2. I hold a Bachelor of Arts (B.A.) Degree in^EngHsh Literature and a Doctorate 
Degree in Pharmacology. 

3. I was employed as a research scientist at the Institute of Cancer Research, 
London, UK, the Imperial Cancer Research Fund, London, UK, Oxford University, Oxford UK. 
I am currently employed by Monash University. 

4. I have worked in the field of human pluripotent stem cell research since 1984. 
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5. I have authored over fifty publications in the field of human pluripotent stem cell 
research. 

6. A true and correct copy of my curriculum vitae is attached hereto as Exhibit A. 

7. I have read the Final Action dated December 18, 2002, and the Advisory Action 
dated May 1, 2003, issued in the '164 application. I have been asked to review and comment on 
issues raised by the Examiner in the Final Action and the Advisory Action. 

8. The Examiner is of the opinion that the presently claimed methods of inducing, in 
vitro, somatic differentiation of undifferentiated, pluripotent human embryonic stem cells, are 
disclosed by Thomson et al Science 282:1 145-1 147 (1998) and by U.S. Patent No. 6,200,806 to 
Thomson. 

9. I have read and I am famihar with Thomson et al. Science 282:1 145-1 147 (1998) 
and U.S. Patent No. 6,200,806 to Thomson. As the Examiner has not made any distinctions 
between the two Thomson references, I will address the two Thomson references together 
(hereinafter "Thomson et al,''). 

10. Specifically, the Examiner is of the opinion that Thomson et al. teach the 
parameters that affect differentiation of ES cells - namely, the feeder layer, the cell density, and 
the presence or absence of various growth factors such as LIF. The Examiner contends that 
Thomson et al. teach the importance of feeder cells in differentiating ES cells. In particular, the 
Examiner points out that Thomson et al. teach that feeder cells are required for maintaining the 
undifferentiated state of primate and human ES cells, and that under appropriate conditions ES 
cells can be induced to differentiate on a fibroblast feeder layer. The Examiner also contends 
that it is known that if the ES cells are allowed to grow at high density, differentiation of the ES 
cells will occur. The Examiner concludes that the claimed methods of the '164 application do 
not include any steps or parameters which are different from those taught by Thomson et al. 
(See Final Action, pages 3-7; and Advisory Action, page 2). The Examiner also states in the 
Final Action, page 6, the last two lines, that neither the claims nor the specification of the '164 
application provides any teaching regarding factors that induce cells to differentiate. 

11. The '164 application is directed to an in vitro method of inducing somatic 
differentiation of undifferentiated, pluripotent human embryonic stem cells by growing the stem 
cells under culture conditions that preferentially induce somatic differentiation. As described in 
the '164 application, at page 20, lines 23 to 25, somatic differentiation in vitro of the ES cell 
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lines is a function of (i) the period of cultivation following subculture, (ii) the density of the 
culture and (iii) the fibroblast feeder cell layer. In the Thomson references, there is no mention 
that the fibroblast feeder layer is responsible for anything more that maintaining the ES cells in 
an undifferentiated pluripotent state. The Thomson et al citations do not emphasize the 
importance of the fibroblast feeder layer to influence the direction of differentiation after the 
cells are maintained in an undifferentiated state and even in a state of renewal, they remain 
undifferentiated and, least of all to have any influence on the advancement of the cells 
specifically toward a somatic lineage. The citations teach that in order to maintain a pluripotent 
state, the ES cell should be cultured on a (preferably) primary fibroblast feeder cell layer. 

12. It is my considered scientific opinion that a principal feature of the '164 
application resides in the unique recognition of the role of cell culture factors present in both the 
culture media and the fibroblast feeder cells for providing conditions which contribute to 
determining the balance between stem cell renewal in an undifferentiated state, extraembryonic 
differentiation, and somatic differentiation. These conditions do not kill the stem cells and do 
not permit continued stem cell renewal. They also do not subject the ES cells to stress which 
often results in unidirectional differentiation into extra-embryonic cells. The appropriate 
fibroblast feeder improves the differentiation event toward a somatic lineage. For example, as 
stated at page 20, line 19 and page 21, line 22 of the '164 apphcation, the method of preparation 
and handling of the mouse embryo fibroblasts, the mouse strain from which the fibroblasts are 
derived, and the quality of the particular batch, may favor either one of stem cell renewal, extra- 
embryonic differentiation or somatic differentiation. Once a fibroblast feeder cell line that favors 
somatic differentiation is identified, such cell line can be stored and resurrected for subsequent 
use in inducing somatic differentiation, as opposed to differentiation into extra-embryonic 
lineages. By contrast, Thomson (US 6,200,806 column 16 line 20) teaches that "it has also been 
demonstrated that the particular source of fibroblasts for co-culture is not critical". In fact, on 
page 1146 of the Thomson et al in Science, he states that "Elucidating the mechanisms that 
control differentiation will facilitate the efficient, directed differentiation of ES cells to specific 
cell types." 

13. It is my considered scientific opinion that the teachings of Thomson et al, are 
deficient with respect to a method of inducing somatic differentiation of undifferentiated, 
pluripotent human embryonic stem cells. First, although Thomson et aL disclose culturing 
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human ES cells and observe some differentiation of the cultured cells, such differentiation is 
uncontrolled, spontaneous differentiation with no insight as to the conditions that can influence 
the final outcome. These conditions were unknown to Thomson et al (column 16, lines 45 to 
56).. Moreover, the evidence provided is completely consistent with differentiation into extra- 
embryonic lineages only. Thus production of alphafetoprotein or human chorionic 
gonadotrophin, cited as evidence of differentiation in vitro, likely represents the production of 
extra-embryonic cell types (trophoblast and extra-embryonic endoderm) rather than somatic 
cells. In Thomson et aL, there was no evidence for induction or purposeful direction of the 
embryonic stem cells toward somatic differentiation even after maintaining them in an 
undifferentiated state. Whilst in this undifferentiated state, the cells can be primed to progress 
toward somatic differentiation as opposed to extraembryonic differentiation. Furthermore, 
Thomson et al. do not evidence any recognition that subsets of certain types of fibroblast feeder 
cells support controlled differentiation of the embryonic stem cells into somatic lineages, rather 
than into extra embryonic lineages after maintaining cultures in an undifferentiated state. 

14. In the Advisory Action, the Examiner states that while the handling or the source 
of the fibroblast cell line may affect its suitability as a feeder layer, there is no objective evidence 
of record indicating that the fibroblast layer itself uniquely impacts the differentiation of ES 
cells. The Examiner points out that the two fibroblast cell lines, B-83 and B-72, which were 
mentioned in the response to the Final Action to illustrate the suitability of fibroblast cells as 
feeder cells, are not identified in the specification. 

15. Fibroblast cell lines B-83 and B-72 are examples of some of the cell lines that 
were tested for their suitability for supporting HES cell growth, undifferentiated stem cell growth 
and direct differentiation towards somatic lineages. 

16. Several fibroblast samples were tested for their suitability. They were first 
derived fi-om firesh fibroblast sources such as from fetus or embryonic or fetal tissue, as well as 
fi-om sources such as human foreskin which are usefiil sources for fibroblasts. The sources of the 
fibroblasts were generally treated with minimal trypsin to provide a cell suspension. Since it was 
noted that trypsin may effect the fibroblasts for their ability to support HES cell grov^h, trypsin 
usage was kept to a minimum. Cells were suspended in a media of DMEM (GIB CO, without 
sodium pyruvate, with glucose 4500mg/L) supplemented with 20% FBS (Hyclone, Utah) (3- 
mercaptoethanol - O.lmM (GIBCO), Non Essential Amino Acids - NEAA 1% (GIBCO), 
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glutamine 2mM.(GIBC0), penicillin 50u/ml, and streptomycin 50|Lig/ml (GIBCO) and plated 
such that the final fibroblast feeder layers are at a density of approximately 25,000 to 70,000 
cells per cm^. This same media was used to culture and support ES cells on the fibroblast feeder 
layers. 

17, The fibroblast feeders were prepared using standard protocols stated on page 15 
of the '164 application. Details of the steps are outlined in Exhibit B. 

18, B-72 was derived on 30 December 1998 from 12 embryos from a cross of 129Sv 
X 129Sv strain at day 12.5 of gestation. This cell line was derived according to the protocol 
outlined in Exhibit B. There was nothing unusual about the treatment of the cells and the usual 
three (3) incubations of lOmin with trypsin was employed. B72 turned out to be a very poor 
feeder cell line. 

19. B-83 was derived on 29 October 1999 from a cross of 129Sv x 129Sv at 
approximately day 13.5 of gestation which was the usual protocol unless indicated otherwise. 
The protocol was as described in Exhibit B except that there was only a five (5) minute 
incubation in item 9 and it was not repeated 3 times for lOmin as with B-72. B83 served as an 
excellent feeder layer that could support both the propagation of undifferentiated cells and 
promote somatic differentiation upon prolonged culture 

20. Once cells are established they were used immediately for supporting HES cell 
growth or they were cryopreserved. B-83 has been cryopreserved and is still in use today. 

21, Fibroblasts were cryopreserved as described in '164 on page 30 under "Human 
stem cell cryopreservation". They may be thawed at a later date and cultured in the same manner 
as the fresh fibroblast feeder cells as described above. 

22, Several samples were generated in the manner described above in paragraph 21 
and could be tested for their suitability for supporting HES cell growth, undifferentiated stem 
cell growth and directed differentiation towards somatic lineages. 

23. Fresh or frozen fibroblasts were plated on gelatine treated dishes at a density of 
approximately 25,000 and 70,000 cells per cm . The fibroblasts were plated up to 48 hours 
before culture of the stem cells in conditions as described in paragraph 16 above. 

24. ES cells were propagated on the fibroblast feeder layers as described in '164 on 
page 29 under "Human stem cell propagation". 
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25. Cells were tested for their suitability for supporting HES cell growth, 
undifferentiated stem cell growth and directed differentiation toward somatic lineages. 
Importantly, these cells were "good" if they did not induce spontaneous differentiation especially 
toward an extraembryonic lineage. If extra-embryonic growth of the ES cells was evidenced 
either visually or by identification by specific markers, the fibroblast feeder cells were 
considered to be "bad" and thrown out. Such was the fate of the B-72 cells. The aim has always 
been to keep the cells in an undifferentiated state and preferably support somatic differentiation. 

26. Fibroblast feeders B-83 and B-72 as well as other fibroblast feeders were tested 
for their suitability for supporting HES cell growth, undifferentiated stem cell growth and 
directed differentiation toward somatic lineages, 

27. I enclose herewith Exhibit C which provides evidence as a print out fi-om 
laboratory notebooks which show results from 1998 of the testing of the fibroblast cells 
including cell lines B-83 and B-72. The cells were assessed for not only their suitability for 
supporting HES cell growth, undifferentiated stem cell growth and directed differentiation 
toward somatic lineages, but also whether the fi-ozen samples were just as effective as fi-esh 
fibroblasts and whether the fireezing did affect performance. 



28. In the table below I summarize points of note from Exhibit C. 



Box Identification 


Sample 


Comment 


Box 65a, HES BACK 
UP 


B-49 


This sample was frozen and tested on 24 
August 1998 


Box 2, Cane 1 


B-74 


These cells were "good as fresh" and hence 
determined to be particularly suitable as fi-esh 
fibroblasts that can be further passaged and 
used. 


Box No8, Cane 5 


B-75 


Determined to be "good" as fresh fibroblasts. 




B-79 


Determined to be "good" as fresh fibroblasts 




B-73 


Determined to be "good" as fresh fibroblasts 
but if frozen/thawed they were only moderate. 


Box 1, Cane 5 


B-72 


Determined as ^^bad" and not suitable and 
discarded 


Box 7, Cane 1 


B-75 


Determined to be "good" as fresh fibroblasts 
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Box 7, Cane 6 


B-71 


Determined to be "good" as fresh fibroblasts 




B-60 


Determined to be "good" as fresh fibroblasts 




B-61 


Not suitable 




B-65 


Not suitable-discarded 




B-73 


Determined to be "good" as fresh fibroblasts 
but "poor" as thawed 




B-69 


Determined to be "good" as fresh fibroblasts 
but prolonged passaging deteriorated the 
fibroblasts 


Box 6, Cane 1 


B-81 


Not suitable and discarded 


Box 1 (1/1), Cane 1 


B-83 


This seen as "good" as fresh or thawed 
fibroblasts. These fibroblasts are still in use. 



29. Fibroblast feeders were again tested in May 1999. I enclose herewith Exhibit D 
which shows hand written results of testing in May 1999. B-83 is still seen to be "good" and we 
are still using this fibroblast feeder sample today. 

30. By contrast. Exhibit E shows a colony of HES cells grown on human foreskin 
feeder cells designated Hs27. The Hs27 cells were produced using a similar procedure to that 
outlined in Exhibit B. This colony has differentiated into flattened epitheleioid cells which form 
some cystic structures, a morphology typical of extraembryonic endoderm differentiation. This 
feeder layer would not be suitable as a differentiation inducing fibroblast feeder layer to induce a 
differentiated somatic lineage or multiple differentiated somatic lineages. 

31. The results in Exhibits B, C, D and E clearly illustrate that the fibroblast layer 
uniquely impacts the differentiation of HES cells, and that fibroblast feeder cells differ in their 
potential to support undifferentiated stem cells and induce controlled differentiation of the 
embryonic stem cells into somatic lineages. Several lines need to be tested to be determined as 
suitable and once established can be frozen and thawed and used providing the criteria of 
supporting HES cell growth, undifferentiated stem cell growth and directed differentiation 
towards somatic lineages can be satisfied. Thus, identification and selection of suitable 
fibroblast feeder cells permit effective culturing conditions which maintain cells in an 
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undifferentiated state and can be induced to differentiate toward a somatic lineage, as opposed to 
differentiation into extraembryonic lineages. 

32. In sum, it is my considered scientific opinion that the recognition of the effect of 
cell culture conditions on the extent of, extra-embryonic differentiation, or stem cell renewal, 
including such conditions as the fibroblast feeder layer and the application of inhibitors of extra- 
embryonic differentiation, such as bone morphogenetic protein-2 or antagonists of such factors , 
are uniquely provided by the '164 application, and are not taught by Thomson et al, or any prior 
art extant. 
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33. I declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and that those statements 
were made with the knowledge that willful false statements and the like so made are punishable 
by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and 
that such willful false statements may jeopardize the validity of the application or any patent 
issuing thereon. 
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CURRICULUM VITAE 

MARTIN F PERA 



DATE OF BIRTH: 16 July 1951 

PLACE OF BIRTH: Chicago, Illinois, U.S.A. 

NATIONALITY: U.S. Citizen, permanent resident status in Australia pending 

citizenship 

STATUS: Married to Dr. Gillian Duchesne, Professor and Director of 

Radiation Oncology, Peter McCallum Institute. Daughter 
Virginia by previous marriage 



WORK ADDRESS: Monash Institute of Reproduction and Development 
27-31 Wright Street 
Clayton, Victoria 31 68 Australia 
Phone +61 (0)3 9594 7318 
Fax +61 (0)3 9594 7311 
email martin.pera@med.monash.edu.au 

HOME ADDRESS: 53 Highbury Grove 

Prahran East 
Victoria 3181 Australia 
Phone and Fax +61 (0)3 9529 1560 



QUALIFICATIONS: B.A., English Language and Literature (1972), College 

of William and Mary, Williamsburg, VA. U.S.A. 
Ph.D., Pharmacology (1979), George Washington 
University, Washington, D.C. U.S.A. 
M.A. (1990) Oxford University, Oxford, U.K. 

EMPLOYMENT: 1979-1982 National Institutes of Health Postdoctoral 

Fellowship (National Research Service Award); Institute of 
Cancer Research, London, U.K. 

1982-1984 Research Fellow, Imperial Cancer Research 
Fund, London, U.K. 

1984-1988 Cell Biologist, Institute of Cancer Research, 
Sutton, Surrey, U.K. 

1989- 1996 Group Leader. Cancer Research Campaign, 
Department of Zoology, Oxford University, Oxford, U.K. 
Sept 1996- Sept 1997 Senior Research Fellow, Monash 
Institute of Reproduction and Development, Monash Medical 
Center 

Sept 1997-2001 Deputy Head, Centre for Early Human 
Development 
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June 2000 - Associate Professor, Centre for Early Human 
Development 

July 2001 -Dec 2002 Co-Director, Centre for Early Human 
Development 

Jan 2003-present Director, Centre for Early Human 
Development 

1996-2000 - Consultant, Stem Cell Sciences Pty. Ltd 
2000-2002 - Founding Scientist and member of the Scientific 
Advisory Board ESI Pte. Ltd. 
Founding scientist, Copy Rat Pty. Ltd. 
Director, Biotrophix Pty. Ltd. 

2003 - Member Scientific Management Advisory Committee 
(National Stem Cell Centre, NSCC) 



PROFESSIONAL SOCIETIES: British Society for Cell Biology 

British Society for Developmental Biology 
Australia/New Zealand Society for Cell and 
Developmental Biology 
International Society for Stem Cell Research 



RESEARCH INTERESTS: Human embryonic stem cells and human 

development; control of growth and 
differentiation of human pluripotent stem 
cells; human germ cell tumours of the testis 



AWARDS AND HONOURS 

National Institutes of Health (U.S.) National Research Service Award, 1979 
M.A., Oxford University, 1990 

Senior Scientist, Monash Institute of Reproduction and Development, 1997 



TEACHING AND ADMINISTRATIVE RESPONSIBILITIES (From 1996) 
Teaching 

Lecture to Masters of Reproductive Science program, Monash University. 

Supervision of Minor Projects in Physiology, Monash University. 

Deputy Director and Course Module Co-ordinator, Masters of Clinical Embryology, 
Monash University. Development of this Course Module. Module MCE 101, 
Introduction to Mammalian Development 

Lecturing in MCE101, Introduction to Mammalian Development 

Supen/ision of Master of Reproductive Science projects (Mr. Tim Xiang, January 
1998-March 1999 Mr. Gary Peh 2002 - 2003). 
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Supervision of Honours project (IVIs. Emma Langton-Bunker, from March 1998- 
November 1998, Mr. Ben Rollo, from February 2000-Feb 2001, Mr. Adam Filipczyk, 
from February 2000-Feb 2001) Mr Hayden Waterham (From Feb 2001 -Feb 2002) 
Mr. Lincon Stamp July 2002 - July 2003. Mr. Raymond Wong from January 2003 - 
November 2003 

Supervision of Ph.D. students (Dr. Ben Reubinoff, from February 1998-2001). Ms 
Jessica Andrade from June 1998-June2003. Ms. Carmel Obrien from August 1998 
Mr Adam Filipczyk from April 2001 -April 2005. Ms. Kathy Davidson from January 
2003 - December 2006. Ms. Elizabeth Stadler from July 2002 - July 201 0. Ms 
Anna Mossman March 2003 - March 2007 

Appointments and administrative duties 

Director, Centre for Early Human Development 
Co-Director, Centre for Early Human Development 

Chair of Senior Scientist Forum, Monash Institute of Reproduction and Development. 
Student Advisor, Centre for Early Human Development 

Committees 

1996-2003 

Annual Report Committee, MIRD 
Cloning Symposium Committee, MIRD 
Building Committee, MIRD 
Postgraduate Student committee, MIRD 
Chair, Equipment Committee, MIRD 
Chair, Senior Scientists Forum, MIRD 

2002-2003 

Research Degrees Committee, Monash University (from 2002) 
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Summary of Research, Management Responsibilities and Funding 



1974-1979: Ph.D. Student, Department f Pharmacology, George 
Washington University, Washington, D.C. 

Studied the pharmacology and toxicology of the antitumour agent cisplatin; 
demonstrated protection from renal toxicity and an improved therapeutic index when 
the drug was used in combination with diuretics in rodent model systems. 

1979-1982: N.I.H. National Research Service Award, Institute of Cancer 
Research, London, U.K. 

Carried out molecular pharmacological studies of cisplatin which provided strong 
evidence for the role of DNA binding and repair in the response of normal and 
tumour cells to the drug. 

1982-1984: Postdoctoral Fellow, Imperial Cancer Research Fund, London, U.K. 

Developed a new culture system for normal mouse keratinocytes and keratinocytes 
from preneoplastic and malignant stages of skin carcinogenesis in the mouse. 
Proved that immortality and reduced growth factor dependence preceded malignant 
transformation in skin tumour development. Showed that resistance to the induction 
of terminal differentiation by tumour promoting phorbol esters was a characteristic of 
premalignant keratinocytes derived from papillomas. 

Management responsibilities: supervision of one technician 

1984-1989: Cell Biologist, institute of Cancer Research, Sutton, U.K. 

Established and characterised a panel of cell lines from human germ cell tumours 
which constitute a unique resource for the study of growth and differentiation in early 
human embryogenesis and in testicular tumours. Produced new monoclonal 
antibodies for the analysis of cell differentiation lineage in these neoplasms. 
Obtained evidence for the critical role of the serum adhesion protein vitronectin in 
the growth of human germ cell tumours. Demonstrated that germ cell tumours were 
inherently sensitive to DNA damage induced by cisplatin. Collaborated on the 
development and characterisation of a panel of human lung carcinoma cell lines. 

Management responsibilities and funding: Head of a team within the Section of 
Radiotherapy in the Institute of Cancer Research. Supervision of one technician, 
Ph.D student, M.D. student, one postdoctoral fellow. Four year program reviewed 
and approved by UK Cancer Research Campaign; also two two year grants from the 
Bob Chamion Cancer Trust. 

1989-1996: Group Leader, Department of Zoology, Oxford University, Oxford, 
U.K. 

Played a major role in international collaborative studies on the phenotypes and cell 
lineages of human germ cell tumours, and on the basis of their sensitivity to 
cytotoxic drugs. Discovered a new keratan sulphate proteoglycan expressed in 
human embryonal carcinoma, other tumours, and foetal tissues; reported on the 
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purification, biochemical characterisation, and tissue distribution of this new 
pericellular matrix molecule; showed its potential use as a serum tumour marker. 
Carried out cell and molecular studies of gene expression during retinoic acid- 
induced differentiation of muitipotent human embryonal carcinoma stem cells into 
endoderm. Characterised a novel polypeptide factor which promotes growth and 
inhibits differentiation of muitipotent embryonal carcinoma stem cells. Identified 
CD30 and CD30 ligand as potential autocrine regulators of human embryonal 
carcinoma stem cells. Collaborated with several groups to examine the expression 
of activin and related molecules in human germ cell tumours, work which led to the 
identification of human GDF-3 as a stem cell marker and possible growth regulator. 

Management responsibilities and funding: Head of a team within a UK Cancer 
Research Campaign Programme Grant. Supervision of postdoctoral fellow, 2 
technicians. 2 Ph.D. students and 5 undergraduate projects. Coinvestigator on 5 
year programme grant "Human teratoma and growth regulation" to Professor Chris 
Graham from UK Cancer Research Campaign. (1990-1996. UK steriing350,000 per 
annum) Co-investigator on NATO grant to support international conference on germ 
cell tumours in our department (1992, US$50,000). 

Sept 1996-present: Senior Research Fellow, Monash Institute of Reproduction 
and Development, Monash University, Clayton, Victoria 

Developed novel assay for human muitipotent stem cell factor which will allow 
expression cloning of this molecule. Completed studies on induction of 
differentiation of human pluripotent stem cells by BMP-2. Completed collaborative 
study on novel forms of Leukemia Inhibitory Factor produced by human germ cell 
tumours. Completed collaborative study on cytogenetic changes in cell lines from 
human germ cell tumours. Carried out further studies elucidating role of CD30 and 
its ligand in human germ cell tumours which demonstrated production of truncated 
form of the receptor in these cells and established a role of CD30 in stem cell 
survival. Directed and participated in project which resulted in establishment and 
characterisation of human embryonic stem cell lines from blastocysts and the 
derivation of pure cultures of neuronal progenitors therefrom. Carried out research 
on spontaneous differentiation of human embryonic stem cells identifying BMP-2 as 
a molecular mediator and noggin as an inducer of stem cell differentiation. 

Present activities: Development of new culture systems for human embryonic stem 
cells and study of growth factors involved in stem cell maintenance, cell cycle 
traverse and survival. Characterisation and control of early differentiation of human 
embryonic stem cells. Isolation, propagation and characterization of neural 
progenitor cells and endodermal progenitor cells from human embryonic stem cells. 
Isolation of eariy precursors of nephrogenic mesenchyme from early human ES 
cells. Development of high throughput methodology for screening of factors active 
on human pluripotent stem cells. 

Management responsibilities and funding: Establish and co-ordinate a new section 
in the Centre for Eariy Human Development of the IRD, "Human Embryonic Cell 
Biology". Deputy Head of the Centre for Early Human Development and Deputy 
Director of the new Master's in Clinical Embryology Program. Co-Director, Centre for 
Eariy Human Development, Director from January 2003. Funding from Stem Cell 
Sciences Pty., Australian Research Council, Monash IVF. Equipment grants from 
Rebecca L. Cooper Memorial Foundation and the Wellcome Trust. Project grant 
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beginning 1999 from National Health and Medical Research Council. Co- 
investigator, Monash University Special Research Fund grant: Centre for Animal 
Clonal Genomics for Biomedicine. Chief Investigator, Monash University Special 
Research Fund grant: Human embryonic stem cells in biology and medicine. 
Founding scientist, ES Cell International Pte & Copy Rat Pty. Chief Investigator, ESI 
Research Contract from 2000-2003. Chief Investigator, NHMRC/JDRF Program 
Grant from 2000-2005. Chief Investigator, NHMRC project grant from 2002. NIH 
Kidney consortium. NIH project grant. Program Leader on successful 
Biotechnology Centre of Excellence bid to establish the National Stem Cell Centre. 
Member, Scientific Management Advisory Council of the National Stem Cell Centre. 
Provide advice to national, state and foreign government and regulatory agencies on 
therapeutic cloning and embryonic stem cells. Member, Victorian Government 
Working Party on Stem Cell Research. Provide public commentary on scientific and 
ethical aspects of research on human embryonic stem cells and therapeutic cloning. 
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Refereeing of grants and manuscripts 

Grant reviews for NHMRC, ARC, UK BBSRC, UK MRC, Wellcome Trust, Yorkshire Cancer 
Research Campaign, Israel Science Foundation, other international bodies 
Manuscript referee for PNAS, International Journal of Cancer, Experimental Cell Research, 
Science, International Journal of Radiation BioIogy,Reproduction Fertility and Development 
(Editorial Board), Nature, Stem Cells, Nature Biotechnology, Molecular Reproduction and 
Development, Developmental Biology, Journal of Anatomy, the Journal of Cell Science. 
Current Biology, Mechanisms of Development, and others 



Patents 

Pare MP. (1998). Growth Factor. Australian Provisional PP2609 with Stenn Cell 
Sciences. 

Reubinoff, B., Trounson, A.O., Pera, M.F. Chui, F.Y. and Bongso, A. (1998). 
Embryonic Stenn Cells. Australian Provisional PP7009. 

Reubinoff B Pera, M Trounson AO Chui F and Bongso A 2000. Embryonic stem 
cells and neural progenitors derived therefrom. Australian Provisional PQ621 1 . 

Pera MF. Improved methods of culturing embryonic stem cells. Australian 
Provisional. 2000. 

Reubinoff. B. Ben-Hur T and Pera MF. Embryonic stem cells and neural progenitors 
derived therefrom. Australian Provisional 2000. 

Pera MF. Characterisation and Isolation of Subsets of human embryonic stem cells 
and progenitor cells derived therefrom. Australian Provisional 2001. 

Andrade JM Herszfeld D and Pera MF. Regulation of human pluripotential cells by 
bone morphogenetic protein 2 and antagonists. US patent application 09/670198 



International Applications 



1 . Embryonic Stem Cells 



POT 

US Application No 
Priority Date: 

Inventors: 



AU99/00990 Filing Date: 9/ 1 1 / 99 

09/436164 Filing Date: 9 /1 1/ 99 

9 Novennber 1998 (PP 7009) 
15 September 1999 (PQ 2852) 

B, Reubinoff, M, Pera, A. Trounson, A. Bongso, C. F- 
Yee 



National Phase Entry Singapore 6 April 2001 - patent granted 

Israel 23 April 2001 
Canada 4 May 2001 

• Activity: USA claims restrictions filed with the US office - responses filed 

to examiner objections and we await a response 
Divisional application progressing - no recent activity 



2. Embry nic Stem Cells and Neural Progenitor Ceils derlv d ttiere from 
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PCT 

US Application: 
Priority Date 



CIP Filing Date: 
Inventors: 



AU01/00278 Filing Date: 

US09/808362 Filing Date: 

March 14 2000 (PQ 6211) 
46 November 2000 (PR1279) 
6 February 2001 (PR 2920) 
4 October 2001 

M. Pera, B. Reubinoff, T. Ben-Hur 



14/03/01 
14/03/01 



Activity: 



Claim amendments (reduction) achieved - await further 
correspondence from the examiner. 



Embryonic Stem Cells and Neural Progenitor Cells derived therefrom - 
Continuation 



Filling Date: 
US Application: 
Priority Date: 



4 October 2001 
09/970,543 

March 14, 2000 (PQ 6211) 
6 November 2000 (PR1279) 
6 February 2001 (PR2920) 
M Pera, B. Reubinoff, T.Ben-Hu 



Filling Date: 04/10/01 



Inventors: 

4. Improved Methods of Culturing Embryonic Stem Cells (Noggin) 



PCT 

US Application 
Priority Date: 



Inventors: 



AU0 1/00735 

US09/835679 

20 June 2000 (PQ 8242) 

8 November 2000 (PR1327) 

No Activity this period 

M. Pera 



Filing Date: 
Filing Date: 



5. Characterisation and isolation of subsets of human embryonic stem 
cells and progenitor cells derived therefrom 



20/06 /01 
20 06 /01 



PCT 

US Application: 
Priority Date: 

Inventors: 



PCT/AU02/01534 
TBA 

15 March 2002 (PS1129) 

9 Nov 2001 (PR8781) 

M Pera, A Laslett, S Hawes 



Filling Date: 11 /1 1/02 



Provisional Patent Applications 

PR8781 - Filed 9 November 2001 - Characterisation and isolation of subsets of human 

embryonic stem cells and progenitor cells derived 
therefrom 

(Also to include PS1129 - Filed 15*^ March 2002) 
Inventors: M. Pera, A. Laslett, S. Hawes 

PS2819 - filed 6"^ June 2002 - Differentiation of HES Cells - (Pancreatic Islet cells ) 

Discloses methodology for the production of Pancreatic Islet cells from ES Cells. 
Inventors: T. Gion, M. Pera 
This is new data 

PS2860 - filed June 7*^ 2002 - Methods f regulating differentiation of Stem Cells, (SIP) 
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A small molecule (phospholipid) that can limit the differentiation of ES cells - a 
"differentiation factor" 
Inventors: - A. Pebay, M.Pera 

PS2861 - filed June 7**^ 2002 - Screening method - (S1P - Pebay, Pera) 

The screening method used in the above application - first method described that 
can screen for Edg Receptor agonists on HES cells. 
Inventors: - A. Pebay, M. Pera 

2003901313 - filed 21 March 2003 - Undifferentiated Cells (PDGF - Pebay, Pera) 

New PDGF data 

Investors: - A Pebay, M Pera 

TBA - filed 26 May 2003 - Undifferentiated Cells (2) (PDGF - Pebay, Pera) 
New PDGF data 
Investors: - A Pebay, M Pera 



Grants obtained at Monash University (* Chief Investigator) 

*Rebecca L. Cooper Medical Research Foundation. $10, 695. In vitro model for 
investigating the effects of genetic abnormalities on early human development. 

Monash IVF. Increasing IVF success rates by optimisation of culture conditions to 
produce viable blastocysts for transfer and cryopreservation. $2500. 

*Stem Cell Sciences Pty. Ltd. Research Agreement. $75,000 1997 

*Stem Cell Sciences Pty. Ltd. Research Agreement. $75,000 1998 

Wellcome Foundation Equipment Grant $200,000. 1998. 

*Monash IVF. Cell biology of human peri-implantation development. $20,000. 1998 
*ARC, APAI award, $20,502. 1998. 

*NHMRC Project Grant: Combinatorial Regulation of Human Multipotent Stem Cells 
by Membrane Bound and Soluble Factors. $1 10,000 in 1999 (for three years). 

Monash University Special Research Fund. Centre for Animal Clonal Genomics for 
Biomedicine ($160,000; one year 1999). 

*Monash University Special Research Fund. Human embryonic stem cells in biology 
and medicine ($160,000; one year 1999). 

*ESI. Growth and Differentiation of human embryonic stem cells (2000-2001 , 
$525,000) 

*ESL Growth and Differentiation of human embryonic stem cells (2001-2003, 
$900,000 per annum) 



Martin Pera 



Page 9 



22/12/03 



NHMRC/JDF Program Grant. Creating Islet cells to cure Type I diabetes. (2001- 
2006). $825,000 per annum. 

*NHMRC Project Grant Control of growth and differentiation of normal and malignant 
pluripotent human stem cells (2002-2005, $160,000 per annum) 

*Monash University SMURF 2, "Development of square wave technologies for 
human embryonic stem cells and other cell types" Equipment grant, $30,000. 2001 . 

* National Institute of Health (NIH) Research Grant - "Towards Renal Regeneration" 
(2002-2005. US$99,000) 

* National Institute of Health (NIH) Research Grant - "Regulation of Embryonic 
Stem Cells" (2003 - 2006. US$232.674) 

* ARC & Biotechnology of Australia (Commonwealth Government) - "Research in 
Stem Cells & Tissue Repair" (2002 - 2006, A$43.5M) 
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• FULL PUBLICATIONS 



Pera, M.F. and Harder, H.C. (1977). Analysis for platinum in biological material by 
nameless atomic absorption spectrometry. Clin. Chem. 23: 1245-1249. 

Pera, M.F. (1979). Interaction of cis-dichlorodiammine platinum (II) with diuretic 
drugs in rodent model systems. Ph.D. dissertation, Graduate School of Arts and 
Sciences, The George Washington University, Washington, D.C. 

Pera, M.F., and Harder, H.C. (1979). Effects of mannitol or furosemide diuresis on 
cis-dichlorodiammine platinum (II) antitumour activity and toxicity to host renewing 
cell populations in rats. Cancer Research 39: 1270-1286. 

Pera, M.F., Zook, B.C.. and Harder, H.C. (1979). Effects of mannitol or furosemide 
diuresis on the nephrotoxicity and physiological disposition of cis-dichlorodiammine 
platinum (II) in rats. Cancer Research 39: 1269-1278. 

Pera, M.F., Rawlings, C.J., and Roberts, J.J. (1981). Role of DNA repair in the 
recovery of human cells from cisplatin toxicity. Chem. Biol. Interact. 37: 245-261. 

Pera, M.F., Rawlings, C.J., Shackleton, J., and Roberts, J.J. (1981). The formation 
and loss of DNA interstrand crosslinks induce by cis-diammine dichloroplatinum II 
(cisplatin) in Chinese hamster cells. II Comparison of results from alkaline elution, 
DNA renaturation, and DNA sedimentation studies. Biochim. Biophys. Acta: 655: 
152-166. 

Pera, M.F., Sessford, D., and Roberts, J.J. (1982). Toxicity of cisplatin and 
hydroxymalonato diammine platinum (II) towards mouse bone marrow and B16 
melanoma in relation to DNA binding in vivo. Biochem. Pharmacol. 31: 2273-2278. 

Roberts, J.J. , and Pera, M.F. (1983). Action of platinum antitumour drugs. In: 
Molecular aspects of anticancer drug action. S. Neidle and M.J. Waring, eds. 
MacMillan Press, London, pp. 183-231. 

Roberts, J.J., and Pera, M.F. (1983). DNA as a target for anticancer coordination 
compounds. In: Platinum, gold, and other metal chemotherapeutic agents. S.J. 
Lippard, ed. American Chemical Society, Las Vagas, Nevada, pp. 3-23. 

Parkinson, E.K., Pera, M.F., Emmerson, A., and Gorman, P.A. (1984). Differential 
effects of complete and second-stage tumopur promoters in normal but not 
transformed human and mouse keratinocytes. Carcinogenesis 5: 1071-1077. 

Pera, M.F., and Gorman, P.A. (1984). In vitro analysis of multistage epidermal 
carcinogenesis: development of indefinite renewal capactiy and reduced growth 
factor requirements in colony forming keratinocytes precedes malignant 
transformation. Carcinogenesis 5: 671-682. 

Duchesne, G.M., Eady, J.J., Peacock, J.H., and Pera, M.F. (1987). A panel of 
human lung carcinoma lines: establishment, properties and common characteristics. 
Brit. J. Cancer 56: 287-293. 
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Pera. M.F.. Blasco-Lafita, C, and Mills, J. (1987). Cultured cell lines from human 
testicular teratomas: the nature of human embryonal carcinoma, and its comparison 
with two types of yolk sac carinoma. Int. J. Cancer 40: 334-343. 

Pera, M.F., Friedlos, P., Mills. J., and Roberts, J.J. (1987). Inherent sensitivity of 
cultured human embryonal carcinoma cells to adducts of cis-diamminedichloro 
platinum (II) on DNA. Cancer Research 47: 6810-6814. 

Cooper, S., and Pera, M.F. (1988). Vitronectin production by human yolk sac 
carcinoma cells resembling parietal endoderm. Development 104: 565-574. 

Duchesne, G.M., Cassoni, A., and Pera. M.F. (1988). Radiosensitivity related to 
neuroendocrine differentiation in lung carcinoma cell lines. Radiotherapy and 
Oncology 13: 153-161. 

Pera, M.F., Blasco-Lafita, C, Cooper, S., Mason, M.D.. Mills, J., and Monaghan. P. 
(1988) Analysis of cell differentiation lineage in human teratomas using new 
monoclonal antibodies to cytostructural antigens of embryonal carcinoma cells. 
Differentiation 39: 139-149. 

Roberts, J.J., Knox, R.J.. Pera, M.F., Friedlos, F. and Lydall, D. (1988). The role of 
platinum-DNA interactions in the cellular toxicity and antitumour effects of platinum 
coordination compounds. In: Platinum and other metal coordination compounds in 
cancer chemotherapy. M. Nicolini, ed. Martin Ninhoff, The Netherlands, pp. 16-31. 

Pera, M.F., Cooper. S.. Mills. J., and Parrington, J.M. (1989). Isolation and 
charcterization of a multipotent clone of human embryonal carcinoma cells. 
Differentiation 42: 10-23. 

Pera, M.F., Roach. S., and Elliss, C.J. (1990). Comparative biology of mouse and 
human embryonal carcinoma. Cancer Surveys 9: 243-262. 

Mason, M.D., and Pera, M.F. (1991). Biochemical analysis and cellular localization 
of the GCTM-2 antigen in embryonal carcinoma and in other tumour cell lines. 
Recent Results in Cancer Research 123: 59-61. 

Mason, M.D.. Pera, M.F., and Cooper, S. (1991). Possible presence of an 
embryonal carcinoma associated proteoglycan in the serum of patients with 
testicular germ cell tumours. Eur. J. Cancer 27: 300. 

Pera, M.F. (1991). Testicular germ cell tumours. In: Primary cultures from human 
tumour biopsies: a handbook. J. Masters, ed. Kluwer Academic Publishers, 
Dordrecht, The Netherlands, pp. 169-186. 



Pera. M.F., Cooper, S., Bennett, W., and Crawford-Bryce, I. (1991). Human 
embryonal carcinoma and yolk sac carcinoma in vitro: cell lineage relationships and 
possible paracrine growth regulatory interactions. Recent Results in Cancer 
Research 123: 51-68. 

Rinke de Wit. T.F., Wilson, C, van den Elsen, J., Thielen. F.. Brekjoff, D., 
Gosterhuis, J.W., Pera, M.F.. and Stern. P.W. (1991). Monoclonal antibodies to 
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human embryonal carcinoma cells: antigenic relationships of human germ cell 
tumours. Laboratory Investigation 65: 180-191. 

Cooper. S., Pera, M.F., Bennett, W., and Finch, J.T. (1992). A novel keratan 
sulphate proteoglycan from a human embryonal carcinoma cell line. Biochem. J. 
286: 959-966. 

Mason, M.D.. and Pera, M.F. (1992). Immunohistochemical and biochemical 
characterisation of a human embryonal carcinoma cell proteoglycan antigen in 
human germ cell tumours and other tissues. Eur. J. Cancer 28: 1090-1098. 

Cooper, S., Bennett, W., Roach, S., and Pera, M.F. (1993). Vitronectin expression 
in human germ cell tumours and normal mouse development. In Biology of 
vitronectins and their receptors. K.T.Preissner, S.Rosenblatt, C . Kost, and 
J.Wegerhoff, eds. Elsevier Medica, London, pp. 83-91. 

Roach, S., Cooper, S.. Bennett, W., and Pera, M.F. (1993). Cultured cell lines from 
human germ cell tumours: windows in tumour growth and differentiation and early 
human development. Eur. Urol. 23: 82-88. 

Hill, B.T., Scanlon, K.J., Hastrick, A., Hansen, J., Pera, M.F., and Shellard, S.A. 
(1994). Cisplatin-DNA repair deficiency identified in human testicular teratoma cell 
lines established from untreated patients. Eur. J. Cancer 30A: 832-837. 

Roach, S., Schmid, W. and Pera, M.F. (1994). Hepatocytic transcription factor 
expression in human embryonal carcinoma and yolk sac carcinoma cell lines: role of 
HNF-3a in models of early human endoderm differentiation. Exp. Cell Res. 215: 
189-198. 

Wenk, J., Andrews, P.W., Casper, J., Hata, J., Pera, M.F. von Keitz, A., Damjanov, 
I. and Fenderson, B.A. (1994). Glycolipids of germ cell tumours: extended globo- 
series glycolipids are a hallmark of human embryonal carcinoma cells. Int. J. Cancer 
58:108-115. 

Pera, M.F. (1995). Differentiation and Cancer. In: Oxford Textbook of Oncology. 
M. Peckham, H. Pinedo, and U. Veronesi, eds. Oxford University Press, Oxford. 

Pera, M.F., K-berle, B., and Masters, J.R.W. (1995). Exceptional sensitivity of 
testicular germ cell tumour cell lines to the new anticancer agent, temozolomide. Br. 
J. Cancer 71: 904-906. 



Andrews, P.W., Casper, J., Damjanov, I., Duggan-Keen, M., Giwercman, A., Hata, 
J., von Keitz, A., Looijenga, LH.J., Millan, Oosterhuis, J.W., Pera, M.F., Sawada, 
M., Schmoll, H.J. Skakkebaek, N.E., Stern, P.W. and van Putten, W. (1996). A 
comparative study of cell surface antigens expressed by human cell lines derived 
from germ cell tumours. Int. J. Cancer 66: 806-816. 

F.H. de Jong, R.H.N, van Schaik, C.D.J. Wierikx, J. P. de Winter, L.H.J. Looijenga, 
J.W. Oosterhuis, A. Caricasole, M.F. Pera & A.J.M. van den Eijnden-van Raaij 
(1997). Expression of inhibin subunits, follistatin and activin receptors in normal 
testicular cells and testicular tumors. In Inhibin, 
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activin and follistatin: recent advances and future views. T. Aono, H. Siguno, and 
W.W. Vale, eds. pp. 76-84. Springer-Verlag, New York. 

Caricasole, A.A.D., van Schaik, R.H.N. , Zeinstra, L.M., Wierinkx, C.D.J. , Looijenga, 
LH.J., Oosterhuis. J.W., Pera, M.F., de Jong, F., and van den Eijinden-van Raiij, 
A.J.M. (1997). Analysis of the response of human embryonal carcinoma cells to 
activin A. In Inhibin, activin and follistatin: recent advances and future views. T. 
Aono, H. Siguno, and W.W. Vale, eds. pp. 308-31 1. Springer-Verlag, New York. 

Pera, M.F., Bennett, W., and Cerretti, P. (1997). Expression of CD 30 and CD30 
ligand in cultured cell lines from human germ cell tumours. Laboratory Investigation 
76: 497-504. 

Caricasole, A.A.D., van Schaik, R.H.N. . Zeinstra, L.M., Wierinkx, C.D.J. , van 
Achterberg, T.A.E, van Gurp, R.J.H.L.M., van den Pol, M., Looijenga, L.H.J. , 
Oosterhuis, J.W., Pera, M.F., Ward, A., de Bruijn, D., de Jong, F., and van den 
Eijinden-van Raiij, A.J.M. (1998). Human growth-differentiation factor 3 (hGDF-3): 
regulation by activin A and retinoic acid in human teratocarcinoma cell lines and 
expression in primary testicular germ cell tumours. Oncogene 16: 95-103. 

Pera, M.F., Bennett, W., and Cerretti, D.P. (1998). CD30 and its ligand: possible 
role in the regulation of teratoma stem cells. APMIS Suppl. 106: 169-173. . 

Trounson, A.O., and Pera, M.F. (1998). Potential benefits of cell cloning for human 
medicine. Reproduction Fertility and Development 10: 121-125. 

Henegariu, O., Vance, G., Heiber, D., Pera, M. and Heerema, N.A. (1998). Triple 
color FISH detection of 12p amplification in testicular germ-cell tumors using 12p 
band-specific painting probes. J. Mol. Medicine 76: 648-655. 

Pera, M.F. and Herzsfeld, D. (1998). Differentiation of human pluripotent 
teratocarcinoma stem cells induced by Bone Morphogenetic Protein-2. Reproduction 
Fertility and Development 10: 551-555. 

Pera, M.F. (1999). Testicular germ cell tumours. In J.R.W. Masters and B. Palsson, 
eds. Human Cell Culture: Volume 2, Cancer continuous cell lines, solid tumours. 
Kluwer Academic Publishers, London. 127-141. 

Voyle, R.B., Pera, M.F.. Haines, B.P. and Rathjen, P.D. (1999) Intracellularly and 
Extracellularly localised proteins arise through alternate translation of novel human 
leukemia inhibitory factor transcripts expressed by germ cell tumour cell lines. 
Experimental Cell Research 249: 199-211. 

Pera, M.F. (1999). Biology of human testicular germ cell tumours. Reproductive 
Medicine Reviews 7: 141-154. 

Pera, M.F., Reubinoff, BE and Trounson AO (2000). Human embryonic stem cells. 
J. Cell Science 113: 5-10. 

BE Reubinoff, MF Pera, , C Fong, A Trounson, and A Bongso. (2000). Embryonic 
stem cell lines from human blastocysts:somatic differentiation in vitro. Nature 
Biotechnology 18: 399-404. 
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Munsie, MJ. Michalska, AM, O'Brien, CJO, Trouson AO Pera MF and Mountford, 
PM. (2000). Isolation of pluripotent stem cells from reprogrammed adult somatic 
cell nuclei: a murine model for therapeutic cloning. Current Biology 10: 989-992. 

Hooper JD Bowen, N Marshall, H Cullen LM Sood R Daniels R Stuttgen M Normyle, 
JF Higgs DR Kastner, DL Ogbourne, S Pera MF Jazwinska, EC and Antalis TM 
(2000). Localization, expresion and genomic structure of the gene encoding the 
human serine protease testisin. Biochem. Biophys Acta 1492: 63-71. 

Trounson, AO, Pera, M.F. and Samananthan, AH. 2001. Fertilisation, Early 
Development and Implantation. In Turnbulls Obstetrics and Gynecology. G. 
Chamberlain and P. Steer,. Eds. Chruchill Livingstone, London. 

Pera, MF. Some scientific considerations relevant to the ethics of the use of human 
embryonic stem cells in research and therapeutics. Reproduction Fertility and 
Development 13:23-30 2001. 

Hayes, E., Galea, S., Verkuylen, A., Pera, M., Morrison, J., Lacham-Kaplan, O., and 
Trouson, A. (2001, in press, Physiological Genomics). Nuclear Transfer of adult 
somatic cells and genetically modified fetal cells of the adult rat. Physiological 
GenormicsS: 193-203,2001 

Meaghan L. Douglas, Ton! M. Antalis. Celi Varol, Katherine Higgins, Martin F. Pera* 
And David L. Nicol* (2001, in press, Br J Cancer). An Orthotopic Xenograft Model of 
Human Non-seminomatous germ cell tumour with Clinically Relevant Metastasis. 

Reubinoff B Pera MF Vajta G Trounson AO. Effective cryopreservation of human 
embryonic stem cells using the open pulled straw technique. Human Reproduction 
16: 2187-2194,2001. 

Sathanantham, H. Pera MF and Trounson AO. Fine structure of human embryonic 
stem cells. Reproductive Biology and Medicine 4: 56-61 , 2001 . 

Pera MF. Human pluripotent stem cells: a progress report. Curr. Opin. Genet. 
Devel. 11: 595-599, 2001. 

Benjamin E. Reubinoff , Pavel Itsykson, Tikva Turetsky, Martin Pera, Etti Reinhartz, 
Anna Itzik, and Tamir Ben-Hur .Neural progenitors from human embryonic stem 
cells: Derivation, expansion and characterization of their developmental potential in 
vitro and in vivo. Nature Biotechnology 19:11 34-1 1 40, 2001 . 

Goto, T., Jones, G.M., Lolatgis, N., Pera, M.F., Trounson, A., and Monk, M. 
Identification and characterisation of known and novel transcripts expressed during 
the final phases of human oocyte maturation. Molecular Reproduction and 
Development 62: 13-28,2002. 

Cooper S Bennett W Andrade J and Pera MF Biochemical properties of a 
proteoglycan expressed by primate pluripotent stem cells. Journal of Anatomy 
200(3) 259-265, 2002 
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Mummery C Ward D van den Brink CE Bird SD Doevendans PA Opthof T Brutel de 
la Riviere A Tertoolen L van der Heyden M and Pera M Cardiomyocyte 
differentiation of mouse and human embryonic stem cells. J. Anat. 200: 233-242. 
(2002) 

Martin F. Pera. Embryonic stem cells ASH Blood 2002. 

Daniella Herszfeld, Emma Langton -Bunker, Benjamin E. Reubinoff, Souheir 
Houssami, Leendert H.J. Looijenga, and Martin F. Pera, Expression and function of 
a variant form of CD30 in human pluripotent stem cells. (under revision). 

Martin F Pera, Jacqui Johnson, Jessica Andrade, Benjamin Reubinoff. Souheir 
Houssami, ,Dorien Ward-van Oostward, Christine Mummery^ and Alan Trounson. 
Effects of BMP-2 and its antagonist noggin on human embryonic stem cells (under 
revision). 

Martin F. Pera, Adam Filipcyzk, Susan M, Hawes, and Andrew L. Laslett . Isolation, 
characterization, and differentiation of human embryonic stem cells. Methods in 
Enzymology (in press 2003) 

Reubinoff BE et al. Transplantation of Human Embryonic Stem Cell - Derived 
Neural Progenitors Corrects Deficits in a Rat Parkinson Model Submitted, 2003. 

Alice Pebay, Raymond Wong, Stuart Pitson, Gary Peh, Karen Koh, Irene Tellis, Linh 
Nguyen and Martin Pera. Maintenance of human embryonic stem cells by 
sphingosine-1 -phosphate and platelet-derived growth factor. In preparation . 2003 

Christine Mummery, Dorien Ward-van Oostwaard, Pieter Doevendans, 
Rene Spijker, Stieneke van den Brink, Rutger Hassink, MD, Marcel van der Heyden, 
Tobias Opthof, Martin Pera, Aart Brutel de la Riviere, Robert Passier, Leon 
Tertoolen, Differentiation of Human Embryonic Stem Cells to Cardiomyocytes: Role 
of Coculture With Visceral Endoderm-Like Cells. Circulation: 107:2733-2740, 2002. 

A L Laslett, A A Filipczyk, M F Pera. Characterisation and Culture of Human 
Embryonic Stem Cells. Trends in Cardiovascular Medicine 13 (7) : 295-301 

Recent Conference Abstracts and presentations (* Indicates keynote 
presentation) 

van Schaik, R.H.N. Caricasole, A.A.D., , Zeinstra, L.M.. Wierinkx, C.D.J. , Pera, 
M.F., Looijenga, L.H.J. , Oosterhuis, J.W., van den Eijinden-van Raiij, A.J.M. and de 
Jong, F.(1997). Human growth-differentiation factor 3 (hGDF-3): regulation by 
activin A and retinoic acid in human teratocarcinoma cell lines and expression in 
primary testicular germ cell tumours. (Endocrine Society, Minneapolis, USA, p. 
369), 

Henegariu, O., Heiber, D., Honchel, R., Alles, C, Vance, G., Pera, M. and 
Heerema, N.A. (1997). Triple color FISH detection of 12p amplification in testicular 
germ-cell tumors using 12p band-specific painting probes. Proc. Am. Assoc. Cancer 
Res. 38: 416. 
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Pera, M.F.. Bennett, W. and Cerretti, D.P.(1997). Expression of CD30 and CD30 
ligand in cultured cell lines from testicular germ cell tumours. 4th Copenhagen 
Workshop, Carcinoma in situ and cancer of the testis. Copenhagen. 

Trounson, A.O.. and Pera, M.F. (1997). Potential benefits of cell cloning for human 
medicine. Genes and Environment in Human Reproductive Disorders, Adelaide. 

*Pera, M.F. (1997) Testicular stem cells and cancer. Hormones and Men's Health, 
Melbourne. 

Pera, M.F. and Herzsfeld, D. (1998) Gene expression in human embryonal 
carcinoma cells: candidate regulators of pluripotent stem cell status. Keystone 
Conference on Vertebrate Development, Steamboat Springs, Colorado. April 1998. 

*Pera, M.F. (1998). Growth and differentiation of human multipotent stem cells. 
The Cloning Symposium, Melbourne, April 1998. 

Voyle, R., Haines, B., Pera, M., Forrest, R., Pelton, T. and Rathjen, P. (1998). 
Novel human leukemia inhibitory factor in mRNAs in human embryonal carcinoma 
cell lines. National Scientific Conference of the Australian Society for Medical 
Research. 

Voyle, R.B., Haines, B.P., Pera. M.F., Forrest, R., Pelton, T.A. and Rathjen, P.D. 
(1998). Novel leukemia inhibitory factor transcripts in human EC cell lines encode 
differentially localised proteins. 17th Annual Conference of the Australian and New 
Zealand Society for Cell and Developmental Biology. 

BE Reubinoff, MF Pera, , A Bongso, C Fong and A Trounson. 
Derivation of a human embryonic stem cell line from a human blastocyst. 
American Society for Reproductive Medicine, Toronto, Sept 1999. 

*Human pluripotent stem cells: past, present and future. BE Reubinoff, MF Pera, D. 
Herszfeld, A Bongso, C Fong and A Trounson. ART, Science and Fiction. 2"*^ 
International Alpha Congress, Sept 1999. 
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EXHIBIT B 



Protocol for preparing fibroblast cells 

1. Sacrifice pregnant mice following superovulation. Fl c57/black6 x CBA 
was sometimes good. 129/Sv x c57/black6, 129/Sv x 129/Sv, CBA-CaH x CBA-CaH 
were all used. 129/Sv x 129/Sv from day 13.5 form good well developed embryos. 
Cobel stone appearance of cells which are rapidly dividing are probably the best. 

2. Remove the two uterine homs under sterile conditions into PBS. 

3. Remove 12-14 embryos from the uterus and from the amniotic sac. 

4. Allow embryos to bleed and then wash as much blood as possible by 
transferring the embryos into a new 10cm petri dish with fresh PBS. 

5. Transfer embryos again into a new 10cm petri dish with PBS and remove 
heart, lungs, liver, internal organs and upper head. 

6. Wash embryos in 10cm petri dish with 10ml PBS x3. 

7. Transfer embryos into 6cm petri dish with small amount (200ml) of PBS 
and mince with two round scalpel blades (No 20). 

8. Transfer cells in Trypsin/EDTA 0.25%/0.04% into 50ml falcon tube. Add 
2ml solution/embryo and up to 5 embryos/tube = 10ml. 

9. Incubate with shaking 10 min in water bath at 37°C. 

10. Add 40ml mouse embryonic fibroblast (MEF) medium to the tube. 

1 1 . Allow large pieces to settle down and remove supernatant. Large pieces 
can undergo another two rounds of trypsinization as in items 8-11. 

12. Count cells and plate 30,000,000 per T-175 (usually 5 embryos / T-175) 

1 3 . Change medium after about 4 hours. 

14. Change media the following morning. 

15. After 8 hours, if confluent, trypsinize cells (0.05% trypsin) and split each 
T-175 into 6 x 10cm petri dish (about 1:2 dilution) or two T175 (PO). If the MEF are not 
confluent after 8 hours, wait for confluence. 

16. When MEFs are confluent freeze each plate into a single ampoule or each 
flask into 2 ampoules (primary stock). 

17. Keep one T-175 ongoing, expand 1:3 (PI) and freeze again. 
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